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Assumptions & Observations

ATOP asi planned will meet 30/30 separnation
lequirement by 2006

Current systems: are Veny expensive (both nmessaging &
avienics); need technoelogiesior cost reduction

ATN currently’ not part eir6ceanic architectire
— While approved by ICAG; neiRVESTMERL o 0CEanic alisSpace

WG unclear on SB-Radar & Vitltat rele/need e AV

— Agree! there is,variance inreselutien and nenEuRierHmt o)
survelllance glebally (US) eceanic; remoie); ioWevernol sunei
this equates; tor AliVl/capacity: constraints

» Ground-basedi solutionsi(radar, ADS:BE addressthighidensii/ need)

— Aviation Security (i.e. GA)andi Saiety (€:g- Alfca) SEEmeave
stronger regt siiior these, not capacity/AlNv

WG recommends NASA/NRO/@hErhestallivIien
capabilities of space-hasedsurvelllancerasiirelatesito
potentiallaviation applications



Recommendations

* |nvestigate the limits ofi current architecture/technology. for separation
reduction

— [Latency, Update rates, Coverage, Cost

o Satellite-based ADS should be investigated! o

— Oceanic & Remoete airspace infmeeting 15/15 (eceanic)land snm
(off=shore) separation goals

— Asipoetentiallalternativertorground:=hased ADS infdemEestic
alrspace
— (Cost reduction (iImessaging &;avienics)las companeditercuiment
ofierings
Cena ierm:
» Govn't operated SATCONNWI/EISIAVX)
o Satellite/ADS-B hybridischemes
Short Tierm:
o |nvestigate alternative SANCONIS (Irditms GlealstaEs)
* |Lower cost avionics for altermatives
> Leverage GCINSS/Boelngrevaltaion aaianiomNEol/SSAVICON/NiaElS




[Recommendations (2)

Non-SATCONI altermatives (HAA, HE, A/C repeaters..)
should be in trade space

Relevant activities should be: leveraged
— GCNSS/Boeing GelV Satcom werk
— ATOP

Shouldrevaluate SBE=Radaractvities by INRO/DoDra
DHS/NASA Aviatien Security o AlC application
> LLeverage iilight eopportpiies Wit DobB/Paclic: SINASAVAVSEG

Investigate hew terntegratereceanic/remoeiewitiabAYNN

Due te uncertainty oif SB=Rada/multl 2o AN,
recommend:

— [FY04 task to look at fieasipility ol tieseioAYNVINIoNIEdeRENN 6):
withr Architecture sul=preject?)

— [Decision gate prior tor FY 05 onWhe e io pUsSUENGPESE NI E
> Incorporate Beelng ATNVISnRYESHgaloReAINhISiEes



Recommendations (3)

 NEXTNAS should investigate improved satellite weather
sensing technologies for ATM

— Leverage FAA AWRP and NASA aviation weather research
programs

— Note: Regulatory issues associated with the use of weather
information for navigation should be addressed
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Problemi Statement: Product Description:

Oceanic and remote regions have no | | Develop and demonstrate an afferdable
direct communications or: protetype satellite-lhased systemite provide
sunvelllance capabilities, requirng communications andisurveillance
aircraft spacings up: to) 60/ nm fer saie | | capabilities torenable safe aircrait spacing
operations, resulting in: major reduclion Infeceaniciand enmoeterairspace.
operational INEffiCIENCIES: o Study requirements and assess candidate

SEJULGNS

REas DG mitgateriechnelogy aaps
Develep and validate systenm concept

Objective: = EnablersystemiintearationwithioceanichANIE
s [Demonstiaterandievallatereceanicisolution

Develop and demonstrate afiferdalle through flight tests

component and system technolegies

enabling coeperative survelllance, Rasolrces/Schedule:

direct pilot-controller communication, Tasks |FY 04 |EYO05] FYO06 1 FY 07 | FY 08

and pertinent weather infermation o
enable safe oceanic spacing
reductions; to) 30/30 nm with potential
fiuture reduction ter 15/95 nm.

System Study ’Sy stem Tech Defin .

Component!R&D)

System Demos

Oc?nic SatconiechriologDEYEIopia

@ceania G &r S RlloHiestsiand Sy/sieni Demcl
L - 4
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Problem Statement:

|Lack of accurate, precise, and
affordable position  senvices in the
oceanic airspace limit ability to reduce
separation.

» \What is the role for ADS-Bvia
satellite in domestic airspace?

s |s there a cost effective role for use: of
DOD and other technology: for ATC?

Objective:

Develop andl demonstrate affordable
compoenent and system technelegies
enabling dependent survelllance; direct
pllet-controeller communication, anad
pertinent flight information; te enable
safe separation and oceanic reductions
to 15/15 nm and Snm off-shore withia
cost reduction ofi 30%.

Product Description:

Develop and demonstrate an afferdable
protetype system to provide communications
and survelllance capabilities te enable safe
airerait spacingreduction|inioceaniciand
fEmote airspace.
o Study/reguirements and assess
candidate’ splutions
o RS DHOIMItIgate technelegy, gaps
s [Develep and validatersystem concept
s =ERablersystemintegraten with oceanic
ATC
sHDemonsinaterancievallaiereceanic
SelUtienitreughNIIghIEstS

Schedules

Tasks

EY 04 | EYC057 | EY06 | EY 07 [ EY 08

System Study  gerorcrt [e4h Dern ‘

Component R&D Oce{nic Satcon iechriologDEVEIopiel

System|Demos Oc‘eanic © & S PilouiestsiandiSysiel Deﬂ
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Sub-Project Appreach:

Y 04
» Requirements;andloperational cost/benefit analyses

* |dentify/and assess candidate technolegies: and identiiy technology gaps
* Develop requirediindusti/-gevermment partnersnips
EY 05
* nitiate research andldevelopment ter mitigate technoelogy gaps
o Establishisatellite: oceanici € &S conceptipilottest
* nitiate planninglfor eeceanicl AlICHRtegration
Y206
» Continue satellite eceaniciC & S, pilet test and evaluationioitest data
» Evaluate developed compenents and initiaterinstallationieircomponentsiand
systems for flight tests
* Finalize oceanic C & S systen Concept; Completersystenm protonpe
development

Y07
» Complete installation| ol prototype compenents and systemsHieilignttesis

» Execute flight. demoenstrations and evaluauens
EY 05
» Complete flight test,campaigniandlevallate resulis
» Complete technoelogy: transier activities
» Complete eceanic ATIC integration
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Problem Statement: Product Description:
Accurate and precise aircrait poesition Assessment of space-based! surveillance
is not; unifermly availableiniall places technologies and methodoelogies; tordetermine
through| present cooperative andlinon- their role in the future NAS
cooperative surveillance capabilities: *Space-hased radar
Constraints, ini system capagcity result *Space-hased multiateration
due to aniinability terreduce  aircraft *Satelliie=hased ADS/ANS
separation minima.

Objective:
|[dentify space-based technolegies; that
NI provide high resoelution sunveillan
canp oylde_ Ighirésolution surveillance Schediie
infermation in' all aispace with uniierm
coverage. I Tasks | EY 04" | EY 05| EY 06/ EY 07 | EY 08
Investigate benefits and cost of eqmts. Study —
technology enhancements;ior space- echnology)
based radar, multilateration, and satellite- T 1 '
based ADS/TIS to improve system il < N
PErformance. T
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Product Description:

Problemi Statement: :
Assessment of space-based! surveillance

Current communication and technoelogies and methedelegies tordetermine
survelllance technologies (e.g. FANS their releiin the future: NAS

1A) limit the potential for separnation *Space-based radar

reduction and will result'in major *Space-hased multilateration

operational inefficiencies as traffic *Satellite-basedl ADS/IHIS

grows in the future.

Objective:

|[dentify space-based technolegies; that

can proylde_hlgh rgsolutlon §urve|_llance Schedule:

infermation in' all aispace with uniierm

coverage. I Tasks | EY 04" | EY 05| EY 06/ EY 07 | EY 08
Investigate benefits and cost of eqmts. Study —y

technology enhancements;ior space- echnology)

based radar, multilateration, and satellite- T 1 '

based ADS/TIS to improve system il < N
PErformance. T
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Sub-Preject Appreach:

Y205

» Perform study of requirements for space-based sunveillance technologies
Incorporating benefitsiand cost ol space-hased radar, space-bhased
multilateration;, andispace=hased ADS/IIS

Y06
* |nitiate technoelogy assessment andianalyze inmprevementsiandimplications; ol

Space-hased technelegies oneEXISTING CoePErative and NoN=CoppEralVE

systems
» Perform simulations; te) Ve analysisioimpreVing reselution eirsuveilance

coverage torenhance capacity

07
* |nitiate design; and develepment Oi pProoiEoiFCONCERHSYSIEMMECHNBIOEY

206
» Complete system periormance: test, chiaraciernzationiancidEmpRsiiaiien o

select space-hbased sunveillance methoesiane teChneIegIEeS
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Sub-Preject Approach:
EY 04
« Perform a feasibility study of space based surveillance
EY. 05

» Perform study off requirements for space-hased sunveillance technologies
Inconporating benefits: and cost: e space-hased radar, space=ased
multilateration, and space-based ADS/IIS

Y06
* |nitiate technoelogy assessment and analyzemprovemenisiandimplications) o
Space-hased technelegies onEXISTING CoBPEratVE anE MON=COPPERIUINE

systems
» Perform simulations; te) Ve analysisioimpreVing reseluien eirsuivellance
coverage torenhance capacity

07
* |nitiate design; and develepmEent Oi pProoiEoiFCONCERISYSIEMMECHNBIOEY

Y206
» Complete system periormance: test, chiaraciernzationrancidEmpnsiiaiien o
select space-hased surveillance metheesianc teChneIegIES
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